Background Smoking behaviour is of central concern to enhanced population health and there is a recognized need for detailed information concerning many different aspects of this behaviour. This paper assesses the utility of three large-scale national surveys according to their ability to provide such information. These are the General Household Survey (GHS), the British Household Panel Survey (BHPS) and the Health Survey for England (HSE). Methods A number of important data items are identified and a comparative content analysis of the surveys is undertaken to indicate whether these items are present or absent in each source. Results Although current smoking status and consumption are covered in all three data sets, the GHS and the HSE provide information on many other aspects of the behaviour. Information on the major contextual variables can be found in each of the surveys. All sources can be used within a repeated crosssectional analytical framework, and limited population-based longitudinal analyses can be undertaken with the GHS and the HSE. The BHPS theoretically opens up potential for a true longitudinal analysis of the cohort dynamics of individual smoking behaviour. Issues of place are best explored using the HSE, where the geographical information is most detailed. Conclusions The paper highlights the importance of all three data sets as statistical modelling resources for investigating patterns of smoking prevalence. Although the advantages of the panel approach are noted for cohort-based longitudinal studies, there still remain some problems in undertaking these analyses because of the small number of BHPS waves carried out to date.
Introduction
The importance of certain health-related behaviours on health outcome was reinforced in the Health of the nation publication and attention was drawn to the need for national information baselines. 1 Often the chief sources for these baselines are government or agency sponsored routine data sets. This paper is specifically concerned with information on smoking activity and three such data sources are reviewed: the General Household Survey, the British Household Panel Survey and the Health Survey for England. These have been selected for national coverage, regularity and reliable design. Moreover, the anonymized individual-based data are available for bona fide researchers from the Data Archive at the University of Essex at negligible cost. Other sources of smoking information do exist but tend to be much smaller in scale and usually concentrate on specific sub-groups of the population, 2, 3 or are not available for general research use.
The objective of the paper is to allow the researcher to make a more informed decision regarding the choice of national survey. The paper begins by identifying some of the more important data items that are needed to explore smoking behaviour. The three surveys are then reviewed in the light of these discussions and conclusions are drawn regarding the type of research that can actually be undertaken.
Methods: identifying data items

Measuring smoking
First, attention needs to focus on the exact nature of the smoking information. Currently, the main trend in smoking prevalence is downward, 4, 5 but for a full and rich understanding of smoking behaviour, a straightforward analysis of prevalence is not adequate. There is now evidence to suggest that more men are quitting than women, 6 and more female adolescents are taking up smoking than male. 7, 8 It has also been estimated that 90 per cent of eventual smokers start smoking before the age of 19 years. 9, 10 Questions relating to smoking history and attempts at quitting or cutting down now become important. Marcus et al., 11 for example, suggested that the 'milestone' of smoking the first whole cigarette is important in converting an adolescent 'experimenter' to a regular smoker, and regarded such information as essential when trying to determine age of starting to smoke. Similarly, studies into whether certain types of individual are more likely to begin smoking and less likely to succeed over time in quitting become perhaps more useful than explaining simple prevalence. Moreover, Marsh and Matheson argued for information that helps clarify the links between attitudes, intentions and behaviour to help understand why certain individuals remain smokers and why large numbers of adolescents begin smoking. 12 In addition to basic questions on prevalence and consumption, available data sources should therefore include more broad questions surrounding knowledge and attitudes of smokers, ex-smokers and non-smokers. Furthermore, to gain an accurate insight into change and development over time, survey designs should preferably be longitudinal.
Contextual information
A second element for consideration is the factors that have been used to explain and contextualize smoking behaviour. It is not the aim of this paper to provide a review of evidence but most of the common socio-structural factors such as age, gender, social class, marital status, tenure, income and employment status have been mentioned in the literature. More sociological explanations have been pursued, which highlight the importance of other variables such as the smoking status of family members and friends, and the use of drugs and alcohol. 7, 13 Knowledge of the health effects of smoking and attitudes to smoking have been shown to have little influence in some studies, 14 whereas in others it has been concluded that they have a direct impact on smoking prevalence and/or cessation rates. 15 Furthermore, a large survey undertaken in the 1980s has shown that there is little difference across the social groups regarding smoking knowledge, 12 but this knowledge, as Graham argued, has 'unevenly translated into behaviour' and there has been a slower change amongst women and manual groups towards lower prevalence rates. 16 The ideal data set must therefore include measures of at least the most important contextual variables associated with smoking and should be large enough to support analysis of results for specific cross-tabulations. Furthermore, because an individual's smoking status may be influenced by the smoking status of other individuals within the household, the sample must be household-based (i.e. survey schedules should be delivered to all adult members (and possibly children) within a household, rather than just one adult).
Spatial referencing and issues of 'place'
Often patterns of smoking behaviour are not simple. There is evidence to suggest that communities and regions differ in their health behaviour patterns. 17, 18 Information is needed to investigate whether behaviour in these higher-level settings is a matter of composition or context. 19, 20 In other words, can the observed behaviour differences be explained by the type of people residing in an area (i.e. the composition of an area) or does the place have a direct effect on behaviour through (say) culture or differing approaches to health promotion (i.e. the areal context). Here, geography is not simply used as a descriptive unit within which results are reported; rather it takes on a real and active part in explaining phenomena. 21 Statistical techniques such as multi-level modelling are now available to aid in the distinction between the composition and contextual effects on behaviour. [22] [23] [24] The problem has been summarized by Diehr et al., 17 specifically in terms of health behaviour and health promotion. They argued that, if communities have a real effect on behaviour then 'two otherwise identical individuals have different probabilities of health behaviour because they live in different communities' and there should therefore be an 'emphasis on changing community characteristics rather than focusing solely on individuals'. Also in the field of health promotion, Dean et al. 25 stressed that research must be characterized by 'contextualism and dynamism', and Dean specifically highlighted the importance of 'multilevel influences' to investigate causal processes. 26 In terms of smoking behaviour, an important basic spatial structure is the simple geography of individuals nesting within households. The identification of other geographies such as communities or administrative areas will allow for an investigation into the nature of reported differences in smoking behaviour between areas (i.e. context or composition). The utility of a data source will therefore be related to the amount of relevant information available at these levels, or the ability to link in other data from additional sources (e.g. the Census of Population).
In summary, the 'ideal' survey, meeting the majority of user needs, should include an appropriate range of smoking behaviour variables (including attitudes and knowledge), and relevant measures of contextual variables. It should be preferably longitudinal in design and have an adequate-sized representative sample. In addition, appropriate spatial identifiers should be present to allow for the consideration of 'place'. Attention now moves towards reviewing the sources in the context of the discussions presented so far.
The General Household Survey (GHS) 27 The GHS, now conducted by the Office for National Statistics (ONS), began in 1971 and is an annually repeated crosssectional survey of all adults (16+) in a household with a different sample of households used each year. Fieldwork was suspended for the 1997-1998 survey because of a period of uncertainty concerning the future of the GHS but it was announced during 1997 that fieldwork would resume for the NATIONAL SURVEY ON SMOKING BEHAVIOUR 1998-1999 survey. The surveys have gathered information on core subjects related to population, housing, health, education and employment. For the 1994-1995 survey, interviews were obtained with 18 008 people in 9700 households. Since 1984, the small user Postcode Address File (PAF) has been used to derive the sample but the framework is so designed as to take into account different kinds of areas and households in England, Wales and Scotland. 6 This is done by first allocating postcode sectors -which are approximately the same size as electoral wards -to 22 major strata (based on sub-dividing the UK standard regions). Within each major stratum, postcode sectors are then stratified according to housing and economic indicators. In 1994 there were 576 resultant minor strata and one sector was selected from each to use as a basis for selecting household addresses.
The survey has included a section on smoking each year from 1972 to 1976 and then every other year since. Information on smoking prevalence, consumption and tar levels is now regularly collected in these biennial surveys, but tar level has been included in the GHS only since 1984. The questions have remained fairly similar throughout but, as Rauta noted, 28 more information on occasional smoking was collected in the first few surveys. Table 1 provides specific detail of the smoking information collected in the 1994-1995 GHS.
The Health Survey for England (HSE) 29 The Health Survey for England (HSE) is an annual survey that first began in 1991 and, like the GHS, it is a repeated crosssectional survey based on the household. It was commissioned by the Department of Health to help monitor progress towards some of the targets relating to lifestyle and health defined in the Health of the nation document. 1 It also provides for the Department information on specific health conditions and the prevalence of certain risk factors associated with those conditions. Since 1994, the survey has been administered by the Joint Health Surveys Unit of Social and Community Planning Research (SCPR) and Department of Epidemiology and Community Health, University College London.
Again, the sample of adults for the survey is derived each year via addresses drawn from the Postcode Address File. The method of stratification for the 1995 report involved listing the postcode sectors by the 14 'old' regional health authorities of England and then stratifying according to four socio-economic variables. Eventually, 18 addresses were selected from 720 postcode sectors. In 1995, approximately 16 000 adults were interviewed in over 10 000 households.
Smoking has remained part of the core for all surveys. Until 1994, all adults (+16) were interviewed in a household. In 1995, 2-15-year-olds were also included in the survey up to a maximum of two children per household. The information on adult smoking derived from this survey is summarized in Table 1 , as is the subset of information supplied by 8-15-year-olds. 30 The BHPS is a complex annual longitudinal panel survey, which first began in September 1991. It is carried out by the ESRC Research Centre on Micro-Social Change at the University of Essex. Using cohorts of individuals in households, the main objective of the survey is to monitor social and economic change in the UK at the individual and household level, and the main topics of the first three 'waves' or years comprise household organization, the labour market, income and wealth, housing, health and socio-economic values.
The British Household Panel Survey (BHPS)
In the first wave, approximately 10 000 individuals were surveyed from a nationally representative sample of over 5000 households. An attempt is made to interview each adult member (16+) of the household. The main difference between the BHPS and the other two surveys is that it is a longitudinal panel survey and an attempt is made to trace and re-interview all of the initial sample members in successive waves. New members are added at each wave to make up for individuals who have died, or could not be traced or no longer wish to participate. The original sampling design is similar to the GHS whereby postcode sectors were sorted into regions and stratified using three socio-economic variables. 30 Questions on smoking are included as part of the core (see Table 1 ). Since 1994, the survey has expanded by interviewing 11-15-year-olds about certain topics, including smoking.
Results: comparing the surveys with the 'wish list'
Smoking information
From Table 1 , it is evident that the surveys differ in their smoking information content. Both the GHS and the HSE provide several response variables relating to smoking other than simple prevalence. The HSE concentrates mainly on prevalence and consumption levels of current cigarette and cigar smokers, but also includes a few questions relating to quitting. It is the only survey here to include questions about smoking during pregnancy (see the Endnote).
The questions relating to smoking in the BHPS are rather limited and mainly relate to the prevalence and consumption levels of cigarette smoking. The utility of this data set, however, is enhanced because of the nature of its repeated measures. Many smokers, at some stage, attempt to quit and the focus is now placed upon trying to identify the factors associated with unsuccessful or successful quitting. Although the GHS and HSE can provide information on the numbers and characteristics of people who have quit, unlike the BHPS, they are unable to tell us if those same individuals remain non-smokers.
Interesting research now also lies with trying to explain why people take up smoking in the first instance. 31, 32 None of the surveys ask questions directly related to reasons for starting but the GHS and HSE ask at what age the respondent started to smoke. Here problems related to memory recall may occur, particularly for those individuals who have been smoking for several decades. In the BHPS, 11-15-year-olds have only been included since 1994 (wave 4) and the data for all previous waves relate mainly to 'experienced' smokers. There is no way here of investigating when smoking uptake began for the majority of these individuals. Even if a retrospective question was included in the BHPS, then it too would suffer from memory recall problems. None of the surveys ask direct questions regarding the smoking status of other family members or friends. This can be assessed, however, if they reside in the same household and have been included in the survey. Table 2 shows that the surveys are similar in their ability to provide the main contextual variables at both the individual and household level. The main difference lies with the BHPS, which does not provide any information on alcohol consumption (to be used as a predictor variable), and the HSE, which does not investigate income. None of the surveys provides data on drug misuse. Table 3 provides information regarding spatial aspects of the data sets. This can be broken down into two types. First, a known (and often published) geography is available, such as the standard region or local authority district. There may be spatial detail below these macro levels for which results are generally not available in published format but may be available to bona fide researchers. The exact detail of these other geographies may be explicitly known, or alternatively their relative 'level' may be determined. Within the HSE, for example, results are available for region and district health authorities (see Table 3 ) but the computer file also displays a point code that indicates the postcode sector from which respondents were drawn. The identification of the sector is unknown but all individuals drawn from a particular sector can be grouped and the results aggregated to provide ecological characteristics for that level. Whereas the postcode sector is similarly used in the GHS, the identification of higher-level geographies is less detailed than that of the HSE, and this latter survey is therefore more suitable for exploring issues of place. The BHPS is generally available for the local authority district level but, depending on the research application and variables used, the Director of the Centre for Micro-Social Change at the University of Essex may permit dissemination of data at a finer spatial scale.
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Discussion
The surveys described above are not carried out primarily for research into smoking behaviour. Both the HSE and GHS are officially commissioned and, as such, are designed to answer topical questions identified by the government of the day. Although the BHPS is not government commissioned, its main purpose is not to investigate smoking behaviour. When these public-funded, financially constrained surveys are used in secondary analyses, problems relating to purpose are likely to occur. They will never provide data to answer all aspects of research relating to smoking behaviour.
At the very least, however, both the GHS and the HSE (and the BHPS to a more limited extent) have a sufficiently large sample size, and have adequate contextual and smoking response variables to be regarded as a 'statistical modelling resource' for investigating smoking prevalence. Computer software is now available to help realize the full potential of the smoking information available in these surveys. Simple prevalence (Do you smoke -Yes/No) and consumption (If Yes, how many?), for example, can be modelled simultaneously alongside multiple predictor variables. This enables the researcher to determine whether (say) adolescent women from a working class background are more likely to smoke than adolescent women from a middle class background and to simultaneously determine if their consumption is higher. The variations on these models using all available predictor and response variables are vast. Furthermore, the spatial descriptors (either the known or unknown) can be incorporated into the models to help clarify the nature of possible cultures of smoking behaviour.
As noted previously, all the surveys are household-based and the data files indicate which respondents are from the same household. This allows for a detailed investigation of the influence of other people smoking in the household. Indeed, the BHPS file, for example, now includes derived variables that indicate (for each parent) whether the first, second, third child, etc., smokes cigarettes. As the number of BHPS waves increase, possible influences of smoking behaviour of parents on that of their children can be fully explored.
In this paper, the designs of the surveys have been described as either repeated cross-sectional or longitudinal. These terms can also be used to describe the types of analyses undertaken. The repeated cross-sectional nature of both the GHS and HSE also allows for a limited amount of 'longitudinal' analyses. Most of the evidence for the decline in smoking prevalence cited in the literature has been derived from comparing prevalence rates over successive GHS surveys. However, there is no way of accurately assessing how much of the decline from one year to the next is due to fewer people starting to smoke or from more people actually giving up. Similarly, the information from each wave of the BHPS can alternatively be used in a cross-sectional study to provide 'snapshot' descriptions of smoking behaviour in any one year but the panel nature of this survey theoretically allows for a truly longitudinal analysis of smoking behaviour.
Currently, however, there are two major problems when approaching the analysis of BHPS smoking data from a truly longitudinal stance. First, respondents who are likely to be of pre-smoking age (11-15-year-olds) have been included only since 1994 and the survey can be described as suffering from 'left censoring' (i.e. there is a lack of information about people in the lower end of the age range, where most of the change from a non-smoking to a smoking state occurs). Second, because individuals may not be successfully traced from wave to wave, or choose not to participate after one or more years, or even fail to answer the questions relating to smoking, the actual numbers making up a full longitudinal data set over (say) a 10 year period may be much smaller than the numbers in the original wave. For example, whereas over 10 000 individuals were interviewed in wave 1 of the BHPS, the actual number of this cohort who then provided responses to the smoking question in each of the next four waves was just over 6700. If these individuals are then classified into a relatively simple table according to age group and smoking status across all waves, as shown in Table 4 , the counts in some of the cells start to become small. When other classifications are added, such as gender and social class, and the number of waves is increased, then the problem of small numbers is further compounded.
Conclusions
In summary, this paper has compared the ability of three national data sets to provide information on smoking behaviour. None has been designed to collect information solely for the purpose of research into smoking behaviour and problems of purpose may be experienced. All three sources, however, can be regarded as useful resources for research into this field. The HSE and GHS provide more detail than the BHPS on smoking behaviour, but, depending on the nature of the research question, all three sources can be used in a repeated crosssectional analysis. As more waves of the BHPS are undertaken, then this database will offer much potential for truly longitudinal analyses of smoking behaviour. Although most of the major socio-structural variables are found in all three surveys, the context of place is best explored using information from the HSE. 
Endnote
If a researcher was specifically interested in smoking during pregnancy, then s/he would be more interested in the surveys carried out by the Health Education Authority on smoking during pregnancy and early motherhood, or those carried out by OPCS-ONS on infant feeding. 3, 34 This latter survey, which attempts to postal survey over 6000 mothers, has been undertaken in 1985, 1990 and 1995 , and although it is primarily focused on infant feeding practices it also covers the subject of smoking during pregnancy.
